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(57) ABSTRACT 

Disclosed is a packet based retransmission apparatus for a 
digital multimedia broadcasting (DMB) terminal supporting 
DMB service. The apparatus and system includes a DMB 
receiver for receiving DMB data transmitted through a 
broadcasting transmission medium; and a DMB transport 
mode release unit for releasing a DMB transport mode in the 
DMB data received through the DMB receiver and output 
ting a Motion Picture Expert Group-2 (MPEG-2) transport 
stream (TS), a packet data converter for converting the 
MPEG-2 TS output from the DMB transport mode release 
unit into packet data With a predetermined format and a 
packet-based transmitter for transmitting the packet data 
provided from the packet data converter. 
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PACKET BASED RETRANSMISSION SYSTEM 
FOR DMB SERVICE AND APPARATUS 

THEREFOR 

PRIORITY 

[0001] This application claims priority under 35 U.S.C. § 
119 to an application entitled “Packet Based Retransmission 
System for DMB Service and Apparatus therefor” ?led in 
the Korean Intellectual Property O?ice on Jul. 18, 2005 and 
assigned Serial No. 2005-64847, the contents of Which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to Digital 
Multimedia Broadcasting (DMB), and in particular, to a 
system and apparatus for supporting DMB service in a 
device not currently capable of supporting the DMB service 
directly. 

[0004] 2. Description of the Related Art 

[0005] DMB provides multimedia broadcasting service 
including video, based on a Digital Audio Broadcasting 
(DAB) Eureka-147 system, Which is a European digital 
radio broadcasting that can simultaneously provide high 
quality audio service and video service. 

[0006] FIG. 1 is a block diagram illustrating an exemplary 
con?guration of a general DMB system. 

[0007] As illustrated in FIG. 1, a general DMB system 
includes a DMB broadcasting apparatus 101 for con?guring 
DMB data for DMB transmission using multimedia data 
created by a content provider and transmitting the DMB 
data, a satellite/terrestrial 102 Which is a delivery medium 
for delivering the DMB data transmitted from the netWork 
DMB broadcasting apparatus 101, and DMB receiving 
apparatuses 103-1, 103-2, and 103-3 for receiving the DMB 
data transmitted via the satellite/terrestrial netWork 102 and 
outputting the received multimedia data. 

[0008] The DMB broadcasting apparatus 101 includes a 
broadcasting center for con?guring DMB data for DMB 
transmission using multimedia data created by a content 
provider, a transmission apparatus for transmitting the DMB 
data con?gured by the broadcasting center, and a gap ?ller 
for retransmitting the DMB data to ?ll DMB shadoWed areas 
Which are also referred to as a “gap”. 

[0009] The DMB receiving apparatuses (e.g., 103-1, 103 
2, and 103-3) include vehicle DMB terminals and portable 
DMB terminals. 

[0010] It is assumed that the DMB system shoWn in FIG. 
1 includes both a satellite DMB system and a terrestrial 
DMB system, and a DMB delivery medium including both 
a satellite and a terrestrial transmitters/receivers. 

[0011] Conventionally, in DMB system, subscribers must 
inconveniently prepare their oWn DMB terminals in order to 
receive DMB-based multimedia service. Moreover, conven 
tional DMB terminals are expensive. Therefore, there is a 
demand for a system and apparatus for providing DMB 
service using existing terminals capable of processing 
packet type data, such as a Wireless local area netWork 
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(WLAN) terminal, a LAN terminal, and a 3rd generation 
(3G) terminal supporting a mobile netWork. 

SUMMARY OF THE INVENTION 

[0012] It is, therefore, an object of the present invention to 
provide a packet based retransmission apparatus for DMB 
service, for providing DMB service to a device not currently 
capable of receiving DMB service directly by converting 
DMB data into packet data. 

[0013] It is another object of the present invention to 
provide a packet based retransmission system for a DMB 
service by retransmitting the DMB service over a packet 
based netWork. 

[0014] According to one aspect of the present invention, 
there is provided a packet-based retransmission apparatus 
for a digital multimedia broadcasting (DMB) terminal sup 
porting a DMB service. The apparatus includes a DMB 
receiver for receiving DMB data transmitted through a 
broadcasting transmission medium; a DMB transport mode 
release unit for releasing a DMB transport mode in the DMB 
data received through the DMB receiver, and outputting a 
Motion Picture Expert Group-2 (MPEG-2) transport stream 
(TS); a packet data converter for converting the MPEG-2 TS 
output from the DMB transport mode release unit into 
packet data With a predetermined format; and a packet-based 
transmitter for transmitting the packet data provided from 
the packet data converter. 

[0015] According to another aspect of the present inven 
tion, there is provided a packet-based retransmission system 
for Digital Multimedia Broadcasting (DMB) service. The 
system includes a DMB broadcasting apparatus for con?g 
uring DMB data for DMB transmission using multimedia 
data created by a content provider; a broadcasting delivery 
medium for delivering the DMB data transmitted from the 
DMB broadcasting apparatus; a DMB packet data converter 
for receiving the DMB data transmitted through the broad 
casting delivery medium and converting the received DMB 
data into packet data With a predetermined format; and a 
packet netWork for transmitting the packet data provided 
from the DMB packet-data converter to user receiving 
devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The above and other objects, features and advan 
tages of the present invention Will become more apparent 
from the folloWing detailed description When taken in con 
junction With the accompanying draWings in Which: 

[0017] FIG. 1 is a block diagram illustrating an exemplary 
con?guration of a general DMB system; 

[0018] FIG. 2 is a block diagram illustrating an exemplary 
hierarchical structure for transmitting DMB data in a DMB 
system; 

[0019] FIG. 3 is a block diagram illustrating packet-based 
retransmission by a DMB terminal in DMB service accord 
ing to a ?rst embodiment of the present invention; 

[0020] FIG. 4 is a block diagram illustrating an exemplary 
retransmission apparatus for packet based retransmission by 
a DMB terminal in DMB service according to the ?rst 
embodiment of the present invention; and 
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[0021] FIG. 5 is a block diagram illustrating an exemplary 
con?guration of a packet based retransmission system for 
DMB service according to a second embodiment of the 
present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0022] Several exemplary embodiments of the present 
invention Will noW be described in detail With reference to 
the annexed draWings. In the folloWing description, a 
detailed description of knoWn functions and con?gurations 
incorporated herein has been omitted for clarity and con 
ciseness. Throughout the draWings, like reference numbers 
should be understood to refer to like elements, features and 
structures. 

[0023] FIG. 2 is a block diagram illustrating an exemplary 
hierarchical structure for transmitting DMB data in a DMB 
system. With reference to FIG. 2, a description Will noW be 
made of a hierarchical structure for transmitting DMB data. 

[0024] In compression, video data is compressed using a 
Motion Picture Expert Group-4 (MPEG-4) Part 10 
Advanced Video Coding (AVC) 201 scheme (de?ned in 
H.264). H.264 refers to the latest technology for guarantee 
ing the best ef?ciency and performance among the knoWn 
moving image compression technologies. In particular, the 
H.264 technology offers superior performance When com 
pared With other compression technologies in the process of 
compressing and transmitting DMB data having a loW data 
rate and a small screen siZe. Therefore, H.264 has been 
adopted as a video standard for the domestic terrestrial DMB 
and satellite DMB systems. Audio data (as opposed to video 
data) is encoded separately using MPEG-4 Bit Sliced Arith 
metic Coding (BSAC) 202 for the terrestrial DMB or an 
Advanced Audio Codec (AAC+) for the satellite DMB. 
MPEG-4 BSAC 202, one of audio compression technolo 
gies, shoWs compression performance similar to those of 
other compression technologies including AAC+ and can 
simply vary a data rate. An embodiment of the present 
invention Will be described With reference to the terrestrial 
DMB. In addition, data information (as opposed to audio or 
video data) is compressed into MPEG-4 Binary Format for 
Scenes (BIFS) Interactive Contents 203. The video, audio, 
and data information are encapsulated in MPEG-4 synchro 
niZation layers (SL) 204-1, 204-2, and 204-3, respectively. 
The encapsulated information is subject to forWard error 
correction (FEC) 205 for correcting transmission errors. The 
FEC-processed video, audio and data information are mul 
tiplexed into an MPEG-2 transport stream (TS) 206. A 
format of an MPEG-2 TS packet (not shoWn) includes a TS 
packet header and a payload of a packetiZed elementary 
stream (PES) packet. In particular, the TS packet header 
indicates a type of a signal included in a TS packet and 
includes a packet identi?er (PID) ?eld Which is used during 
PES packet decoding in a transmitted TS packet When 
demultiplexing a transmitted TS packet. The MPEG-2 TS 
multiplexed data is then packetiZed into DMB data in a 
European Research Coordination Agency project-147 
(Eureka-147) stream mode 207, Which is a DMB transport 
mode. 

[0025] Therefore, the present invention proposes an appa 
ratus for releasing a Eureka-147 stream mode 207, encap 
sulating an MPEG-2 TS to be suitable for a packet based 
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transport protocol and transmitting the encapsulated 
MPEG-2 TS to a terminal apparatus that can transmit packet 
based data but cannot receive DMB data (encapsulated in 
the Eureka-147 stream Mode 207), in order to retransmit the 
DMB data in a signal based on another protocol. Although 
multi-protocol label sWitching (MPLS) is used herein as the 
packet based data transport protocol, the scope of the present 
invention is not limited thereto, and an IEEE 1394, Blue 
tooth, Zigbee, W-LAN and UWB scheme can also be used 
as a packet based data transport protocol. 

[0026] FIG. 3 is a block diagram illustrating packet based 
retransmission by a DMB terminal in DMB service accord 
ing to a ?rst embodiment of the present invention. With 
reference to FIG. 3, a description Will noW be made of a 
system in Which a DMB terminal retransmits received DMB 
data to a non-DMB terminal (hereinafter referred to as a 
“normal terminal”). A DMB terminal 301, receiving DMB 
data transmitted from a DMB broadcasting apparatus, 
decapsulates and thereafter encapsulates the received DMB 
data in the form of MPLS packet data, or encapsulates the 
received DMB data Without decapsulating the received 
DMB data and retransmits the encapsulated data to normal 
terminals 305-1, 305-2, and 305-3 that cannot receive DMB 
data in the Eureka-147 stream mode. Herein, the DMB data 
can be either the data generated by demodulating digital data 
into a digital data stream, demultiplexing the demodulated 
digital data stream into an audio data stream and a video data 
stream, decoding the audio data stream and the video data 
stream into analog audio signal and/or analog video signal, 
and then encoding the analog audio signal and/or analog 
video signal into the MPEG-2 TS multiplexed data shoWn in 
FIG. 2, or the MPEG-2 TS data given before outputting an 
analog audio signal and/or an analog video signal by 
demodulating the digital data. 

[0027] The DMB data encapsulated in the form of the 
MPLS packet data is retransmitted through an MPLS net 
Work 303. The MPLS netWork 303 simpli?es a forWarding 
function by introducing the connection-oriented concept in 
a connectionless IP netWork, and establishes a ?xed path, 
i.e., a label sWitched path (LSP), from an edge node to 
another edge node at a call setup time in a fast sWitching 
netWork With an MPLS function, for example, an asynchro 
nous transfer mode (ATM) netWork. Therefore, actual 
packet data transmission in the MPLS netWork is achieved 
through a previously established LSP. 

[0028] The MPLS netWork 303 includes a plurality of 
nodes, for example, a plurality of edge routers (Ers-not 
shoWn) and a plurality of label sWitch routers (LSRs-not 
shoWn). In the MPLS netWork 303, after a particular LSP is 
established, each edge router ER performs a process of (i) 
analyZing a header to determine an LSP to use, and (ii) 
attaching an LSP identi?cation (ID) indicating a label type 
to a packet before transmission. After completion of this 
process, each node, for example Label SWitch Routers, 
performs fast transmission along the LSP depending on the 
label information attached to the packet. 

[0029] The LSP establishment Will noW be described in 
more detail. Each node performs a label distribution proto 
col (LDP) operation to establish an LSP to a neighbor node. 
A particular node performs a negotiation over a label that 
Will use an upstream and a doWnstream, for its oWn for 
Warding equivalence class (FEC). That is, through the nego 
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tiation, a label to be used for an LSP between an upstream 
node and a particular node (e.g., a downstream node) or 
between a particular node (e.g., an upstream node) and a 
downstream node is determined. 

[0030] Abasic method for establishing an LSP will now be 
given. If an upstream node proposes to negotiate with a 
downstream node over a label for an LSP for a particular 
FEC, the downstream node allocates a label for the FEC and 
informs an upstream peer of the label allocation result. As a 
result, each node generates a table called label information 
base (LIB) for performing a mapping function between a 
label indicating an LSP of a link and an FEC. Each time 
neighbor information of a particular node is changed, the 
node establishes an SLP by performing a renegotiation with 
a newly recogniZed neighbor node. After an LSP is estab 
lished by the LDP operation as described above, if a packet 
from an external network is applied to one of the edge 
routers ERs in the MPLS network 303, the edge router 
(commonly called “ingress edge router”) (i) analyZes an IP 
header, (ii) determines an LSP to use according to a desti 
nation lntemet Protocol (IP) address, (iii) disassembles an IP 
packet into ATM cells, and (iv) transmits the Asynchronous 
Transfer Mode (ATM) cells to a peer LSR using a label 
corresponding to the destination IP address as a VPl/VCI 

(virtual path identi?er)/ (virtual channel identi?er) value. 
The LSRs existing in the LSP transmit packets to an egress 
edge router ER (commonly called an “egress edge router”) 
simply by cell switching without packet assembly/disassem 
bly. The egress edge router ER (i) reassembles ATM cells, 
(ii) analyZes an IP header, and (iii) performs Layer 3 
forwarding. 
[0031] FIG. 4 is a block diagram illustrating an exemplary 
retransmission apparatus for packet based retransmission by 
a DMB terminal in DMB service according to the ?rst 
embodiment of the present invention. 

[0032] With reference to FIG. 4, a description will now be 
made of a retransmission apparatus for packet based retrans 
mission by a DMB terminal in a DMB service. The packet 
based retransmission apparatus includes a DMB receiver 
401 for receiving DMB data transmitted through a satellite/ 
terrestrial network, a DMB transport mode release unit 403 
for releasing a DMB transport mode in the DMB data 
received through the DMB receiver 401 and outputting an 
MPEG-2 TS, a packet data converter 405 for converting the 
MPEG-2 TS output from the DMB transport mode release 
unit 403 into MPLS packet data, and a packet based trans 
mitter 407 for transmitting the MPLS packet data provided 
from the packet data converter 405. The packet data con 
verter 405 attaches a new addressing scheme called a label 
to a head of a packet address for the MPLS packet data. 

[0033] In addition, the packet based transmitter 407, 
which can be implemented (as desired) using different 
methods according to transport protocol or medium. For 
example, the packet based transmitter 407 can be imple 
mented with an IEEE 1394 interface device, a Bluetooth 
transmitter, a UWB device (or transmission apparatus), a 
Zigbee device, or a W-LAN device. 

[0034] FIG. 5 is a diagram illustrating an exemplary 
con?guration of a packet based retransmission system for 
DMB service according to a second embodiment of the 
present invention. Referring to FIG. 5, the packet based 
retransmission system for DMB service includes a DMB 
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broadcasting apparatus 501 for con?guring DMB data for 
DMB transmission using multimedia data created by a 
content provider and transmitting the DMB data, a satellite/ 
terrestrial 503 which is a delivery medium for delivering the 
DMB data transmitted from the DMB broadcasting appara 
tus 501, a DMB packet data converter 505 for receiving the 
DMB data transmitted through the satellite/terrestrial net 
work 503 and converting the received DMB data into MPLS 
packet data, and an MPLS network 507 for outputting the 
MPLS packet data provided from the DMB packet data 
converter 505 to user devices 509-1, 509-2, and 509-3. 

[0035] The DMB broadcasting apparatus 501 includes a 
broadcasting center for con?guring DMB data for DMB 
transmission using multimedia data created by a content 
provider, a transmission apparatus for transmitting the DMB 
data con?gured by the broadcasting center, and a gap ?ller 
for retransmitting the DMB data to DMB shadow areas. The 
user devices 509-1, 509-2 and 509-3 are DMB terminals 
capable of receiving DMB data and include all kinds of 
terminals capable of processing packet based data. 

[0036] As can be understood from the foregoing descrip 
tion, the present invention provides DMB service to an 
apparatus incapable of conventionally receiving DMB data, 
by converting the DMB data into packet based data. In 
addition, the present invention can transmit DMB data at 
high-speed by retransmitting the DMB data in the form of 
the MPLS packet data. 

[0037] While the invention has been shown and described 
with reference to a certain preferred embodiment thereof, it 
will be understood by those skilled in the art that various 
changes in form and detail may be made therein without 
departing from the spirit and scope of the invention as 
de?ned by the appended claims. 

What is claimed is: 

1. A packet based retransmission apparatus for a Digital 
Multimedia Broadcasting (DMB) terminal supporting a 
DMB service, comprising: 

a DMB receiver for receiving DMB data transmitted 
through a broadcasting transmission medium; 

a DMB transport mode release unit for releasing a DMB 
transport mode in the DMB data received through the 
DMB receiver, and outputting corresponding data in a 
Motion Picture Expert Group-2 (MPEG-2) Transport 
Stream (TS); 

a packet data converter for converting the MPEG-2 TS 
output from the DMB transport mode release unit into 
packet data with a predetermined format; and 

a packet based transmitter for transmitting the packet data 
provided from the packet data converter. 

2. The packet based retransmission apparatus of claim 1, 
wherein the packet data converter converts the MPEG-2 TS 
into multi-protocol label switching (MPLS) packet data. 

3. The packet based transmission apparatus of claim 1, 
wherein the MPEG-2 TS includes data generated by 
demodulating the received DMB data into a stream, decod 
ing the stream into an analog audio signal and an analog 
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video signal, and multiplexing the at least one of analog 
audio signal and the analog video signal into multiplexed 
data. 

4. The packet based transmission apparatus of claim 1, 
Wherein the MPEG-2 TS includes data existing before DMB 
data received through the broadcasting transmission 
medium is demodulated into a stream, decoded and output 
as at least one of an analog audio signal and an analog video 
signal. 

5. The packet based transmission apparatus of claim 1, 
Wherein the packet based transmitter includes an ultra 
Wideband (UWB) device. 

6. A packet based retransmission system for a digital 
multimedia broadcasting (DMB) service, comprising: 

a DMB broadcasting apparatus for con?guring DMB data 
for DMB transmission using multimedia data created 
by a content provider; 
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a broadcasting delivery medium for delivering the DMB 
data transmitted from the DMB broadcasting appara 
tus; 

a DMB packet data converter for receiving the DMB data 
transmitted through the broadcasting delivery medium 
and converting the received DMB data into packet data 
With a predetermined format; and 

a packet netWork for transmitting the packet data provided 
from the DMB packet data converter to a plurality of 
user receiving devices. 

7. The packet based retransmission system of claim 6, 
Wherein the packet data converter converts a Motion Picture 
Expert Group-2 (MPEG-2) Transport Stream (TS) into 
multi-protocol label sWitching (MPLS) packet data. 

8. The packet based transmission system of claim 6, 
Wherein the packet netWork includes an MPLS netWork. 

* * * * * 


